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Multi-pronged approach to 
Stratified Wake Detection
• Investigate wake intensity, thermal signatures 
and hydrodynamically-based detection potential
• Comprehensive approach using numerical, 
laboratory and field experimentation
• Motivated by (a) technological advances in 
remote-sensing systems and (b) proliferation of 
ultra-quiet propulsion systems hard to detect 
with passive acoustic systems 
Numerical simulation of a stratified wake. Plot shows the 3D 
pattern of temperature perturbation propagating behind the 
submerged body
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What’s next…
Explore different characteristics and 
parameters that lead to development of 
general predictive algorithms such as:
• Effects of maneuvering and acceleration
• Observations into the “late wake” regime
• Quantify decay rates of turbulent patches
• Refine critical conditions for wake surfacing
Timour Radko, Associate Professor, GSEAS OC Dept
John Joseph, Faculty Associate Research, GSEAS OC Dept
Topic Sponsor: OPNAV N9
Student conducting  a laboratory experiment 
(LCDR Merriam, LT Ball, LT Martin, LCDR Edwards)
Preliminary results promising
• Demonstrated there is a critical Froude number 
above which wake can be detected at the surface
• Subsurface wakes can be detected by temperature 
variability using AUV-based measurements
• Signatures are detectable on the order of hours after 
submerged body passage in real environments
• Consistent and scalable results from numerical, 
laboratory and field testsREMUS-100 (upper left) runs through track of turbulent wake 
(upper right).  Temperature signature peaks near wake crossings 
(bottom) indicate detections in the field 
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Numerous follow-up opportunities
• CDR Haun (s)
• LCDR Newman (s)
• LCDR Merriam (f,l)
• LT Martin (s)
• LT Benbow (s)
• LT Moody (f,s)
• LT Danner (f)
s – simulations, l – laboratory experiments,  f – field work
